Human serum induced opsonization of immunoglobulin G-coated polystyrene microspheres with complement components C3 and C4 as measured by flow cytometry.
Human IgG-coated polystyrene microspheres (IgG-ms) were incubated with human serum followed by biotinylated monoclonal anti-C3d or anti-C4d antibody, and phycoerythrin-streptavidin. The intensity of fluorescence was measured by flow cytometry and corresponds to the amount of deposited C3 and C4. Binding of C3 and C4 was dependent on the activation of the classical pathway of complement and on the amount of IgG adsorbed to the particles. No deposition was observed on control particles coated with bovine serum albumin or ovalbumin. Incubation of constant amounts of IgG-ms with increasing amounts of normal human serum (NHS) resulted in a dose-dependent increase in C3 deposition. The same result was found for C4 deposition at moderate NHS dilutions, but less C4 was detectable using a higher input of NHS. Half-maximum C3 and C4 deposition was observed at a mean serum dilution of 1/114 and 1/520, respectively (n = 26). No correlation was found between C4 or C3 deposition and either total C4 and C3 serum concentrations as measured by nephelometry or complement-mediated lysis of antibody-coated sheep red blood cells. Reduced or absent C4 or C3 deposition was found in the sera of patients with low amounts or deficiencies of components involved early in classical complement pathway activation whereas essentially normal C4 or C3 deposition was obtained with the sera of patients with deficiencies in components of the membrane attack complex. With this simple and specific functional assay using stable reagents an altered function of early components of the classical pathway of complement may be quickly and reliably detected in routine diagnostic laboratories. Moreover, such opsonized and well characterized particles may be useful in assays of phagocytic cell function.